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Delay Discounting: 
- Delay discounting is the decline in value of an outcome 
because of its delay.
- Delay discounting describes why people may choose 
short-term outcomes, a form of impulsive behavior.
     - e.g., Hanging out with friends now or studying for tests 
       to get a good grade later.
- We can measure delay discounting by assessing preference 
between short and long-term outcomes.
- However, these measures cannot determine whether an 
individual can maintain their preferences during the     
delay.
     - e.g., After deciding to study for a test, five minutes
       later you could change your mind and leave to be with 
       friends
- Therefore, current research might be missing an element of 
impulsive behavior by not measuring whether an individual 
can actually wait through the delay.
Delay-of-Gratification:
- Delay-of-gratification is the ability to wait for a delayed 
outcome. 
- Individuals may choose a larger, later reward but if they 
cannot successfully delay gratification, they might “defect” 
and choose the smaller, sooner reward. 
Goals:
- Previous research often conflates choosing a delayed 
outcome with being able to wait for that delayed outcome. 
- Our goal was to determine whether rats could successfully 
wait for the delayed outcomes they choose. 
- By using non-human animals, we have a high level of 
experimental control to address this gap in research.
Subjects & Apparatus: 
- Eleven male Wistar rats
- Two standard operant chambers 
Figure 1. The apparatus had 3 retractable levers: 2 associated with 
the outcomes on each side of the chamber and 1 between them that 
served as an inactive lever. Underneath the levers were liquid 
reservoirs that would deliver either the smaller, sooner sucrose or 
larger, later sucrose.
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Phase 1: Lever Training
Rats were trained to press levers for sucrose.
Phase 2: Amount Discrimination
Rats were trained to discriminate small and large amounts of sucrose.
Phase 3: Condition 1
The rats were split into two groups.
1) One group started with the Delay Discounting task.
2) The other group started with the Delay-of-gratification task.
Phase 4: Amount Discrimination
Amount discrimination and lever-reversals were repeated. 
Phase 5: Condition 2
Task Reversal: Groups switched tasks; therefore, all rats participated 
in both tasks.
Figure 2. Task order.  
- Rats pressed levers to obtain a smaller, sooner reward (50μL of 
sucrose immediately) and a larger, later reward (150μL of 
sucrose after delay).
- In delay discounting task, after choosing larger, later reward, 
rats were forced to wait the full delay to that reward.
- In the delay-of-gratification task, rats could defect on their 
choice for the larger, later reward and receive the smaller, 
sooner reward immediately. 
- Delay increased within sessions across blocks of trials.
Figure 3. Delay increments for both tasks.  
Figure 4. Defections from the first and last six sessions of the 




- Rats did defect on their initial choices in the 
delay-of-gratification task (Figure 4).
- However, defections decreased between the first and last six 
sessions during the delay-of-gratification task.
- Behavior on both tasks appear to be correlated; however, 
future research should replicate these methods to determine 
robustness of findings (Figure 5).
- Overall, rats cannot always wait the full delay to an 
outcome; however, choosing a delayed outcome appears to 






Figure 5. Area Under the Curve (AUC) for the delay discounting task 
as a function of the delay-of-gratification task. Points are individual 
subject data.
- Choice behavior between tasks was significantly correlated, 
r = .74, p = .02 
- Waiting behavior between tasks trended towards being 
significantly correlated, r = .58, p = .08
Dependent Variables
Defections:
- Number of times rats defected on their choice of the 
larger, later reward.
- Indicates whether they could wait for the delayed 
outcome.
Area Under the Curve (AUC):
- Choice AUC: Summary measure of choice behavior that 
indicates the degree to which subjects chose the larger, 
later reward.
○ Higher values indicate more choices for larger, later 
reward.
○ Lower values indicate fewer choices for larger, later 
reward.
- Outcome AUC: Summary measure of whether rats were 
able to wait for the larger- later reward.
○ Higher values indicate rats waited more often for the 
larger, later reward.
○ Lower values indicate rats did not wait for the larger, 
later reward.
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